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n 2010, the American Heart Association proposed an important and welcoming paradigm shift from our decades old emphasis on reduction of cardiovascular disease (CVD) to a national goal of attaining cardiovascular health. 1 This framework paved the way for an ideal cardiovascular health (ICH) metric, on the basis of simple, reproducible, and easily measurable determinants of CV health, which have been proven to have a favorable effect on long-term cardiovascular morbidity and mortality. Broadly, the focus is on 4 lifestyle factors (smoking, body weight, physical activity, and optimal diet) and 3 established risk factors (blood cholesterol, blood glucose, and blood pressure levels). Since the first formal definition of ICH, extensive investigations have conclusively demonstrated that (1) a small proportion of our population has optimal CV health status as defined by presence of ≥6 to 7 ICH metrics, (2) as a society we fare poorly on the diet, physical activity, and body mass index metrics, and (3) those who demonstrate higher frequency of ICH metrics have a substantially lower CVD and all-cause mortality.
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In recent years, there has been a significant interest in exploring associations between ICH metrics and subclinical CVD, a proposed link between healthy risk factor/lifestyle profile and improved CVD outcomes. Aatola et al 6 demonstrated that arterial stiffness measured as pulse wave velocity decreased by 0.09 m/s per unit increase in patients with ideal CV health score, whereas Crichton et al 7 noted that mean pulse wave velocity was significantly lower among subjects with ≥5 ICH metrics when compared with those with ≤2. A similar inverse relationship was observed between favorable CV health status and carotid intima-media thickness, a marker of atherosclerotic disease. 8 Results from the Framingham offspring cohort convincingly revealed that with each additional ideal CV health metric, there was a 23% reduction in the probability of having a abnormal marker of subclinical CVD (defined as any combination of left ventricular hypertrophy, enlarged left ventricular end-systolic diameter, increased carotid intima-media thickness, peripheral arterial disease, and the presence of microalbuminuria). 9 In this issue of Circulation: Cardiovascular Imaging, Saleem et al 10 add to the current literature by examining association between ICH metrics with the presence and burden of coronary artery calcification (CAC), arguably one of the most robust marker of subclinical CVD and prognosis. In a large sample of self-referred individuals (n=3121), the investigators categorized cardiovascular health status as favorable (4-7 metrics in ideal range), intermediate (3 metrics in ideal range), or unfavorable (0-2 metrics in ideal range). Despite the limitations that the study focused on a nonrepresentative population whose objectives were not intended to assess metrics of ideal health, the distribution of these metrics was still consistent with national estimates from multiple prospective studies. As expected, none of the participants had all 7-health metrics in ideal range. Favorable CVD status, defined as having ≥4 ICH metrics was noted in one third of the population. Conversely, nearly half (43%) were considered to have poor CVD health (0-2 ideal health CVD health metrics).
The results of the study demonstrated a powerful graded relationship between the clustering of ideal health metrics and the presence and severity of coronary artery plaque, as assessed by CAC. In the current study, at least one third of the participants with unfavorable CV health metrics had CAC>100, which has been shown to be a coronary heart disease risk equivalent and as a result explains the increased risk noted in this group. 11, 12 In contrast, those with intermediate and favorable health metrics were 32% and 59% more likely to have no CACs (CAC=0). The strong association of favorable clustering of ideal health profile with absent coronary calcifications may explain, at least in part, the favorable influence of ideal CV health on cardiac outcomes. [13] [14] [15] From a ten thousand feet view, the message of the study highlighting the effect of unfavorable lifestyle behaviors and risk factor clustering on heightened risk for subclinical CVD is crystal clear. However, one must be reminded of the famous English writer and philosopher of the early 20th century, Aldous Huxley quote, "There are things known and there are More Than Meets The Eye things unknown, and in between are the doors of perception." A closer inspection of Figure 2 , which describes the distribution of CAC scores according to CVD health status provides some intriguing insights that deserve further discussion. At the extreme spectrums of ideal health status, it may not be unrealistic for one to expect homogeneity of risk versus disease. However, we observe significant discordance. Evidence of early subclinical coronary atherosclerosis was noted in ≈40% of those perceived to attain ideal CVD health. Furthermore, ≥1 in 6 subjects with favorable CVD health showed signs of significant burden of coronary atherosclerotic disease (CAC>100). On the contrary, at least one third with unfavorable CVD health status had no signs of calcified coronary atherosclerotic disease and likely are at much lower risk than would be anticipated.
Should we be surprised with this observation? Not really. In recent years, there has been growing awareness that a lower perceived risk, as defined by the absence of traditional clinical and lifestyle factors, may not equate with the absence of subclinical CVD, and vice versa. Hulten et al 16 recently showed that at least one third at subjects with a low life-time risk based on optimal CV risk profile had early signs of coronary atherosclerotic disease with 15% of these young individuals showing moderate to severe degree of coronary atherosclerosis (CAC>100). Another study from the prospective Multi-Ethnic Study of Atherosclerosis corroborated these observations by showing that among participants with no traditional modifiable CVD risk factors, one third (32%) were noted to have underlying CAC. 17 Furthermore, Ahmed et al 18 showed that 45% of subjects with 3 to 4 favorable lifestyle metrics by the American Heart Association 2020 goals (non smokers, normal body mass index, optimal diet, and optimal physical activity level) had positive CAC scores. On the contrary, consistent with findings reported by Saleem et al, 10 ≥35% to 45% of subjects with clustering of unfavorable risk factor and lifestyle metrics have been noted with signs of early atherosclerotic disease in these recent studies. [16] [17] [18] How can we explain these potentially unexpected but significant disparities? Blaha et al 19 argues that reliance on these simple and surrogate measurements taken at single time point at a relatively late stage in life can explain this heterogeneity between actual and perceived risk. This imprecise paradigm of risk assessment likely disregards temporal as well varying exposure during the course of development and adulthood and does not account for other genetic and environmental determinants. This imprecision can be minimized by at least accounting for these metrics over a longer period of time, thus reducing the variability that is inherent when estimating the cumulative effect of being exposed to multiple factors over a lifetime. Alternatively, one can directly bypass these surrogate measurements to test for underlying preclinical disease and mitigate the imprecision in quantifying early life risk exposures. An added advantage to this approach is that it may also identify individuals who, for unclear reasons, do not develop atherosclerosis despite exposure to multiple risk factors. Do disparities in perceived risk and underlying atherosclerotic burden have any effect on patient outcomes? Unfortunately, the current study does not address this specific issue because no follow-up information on incident CVD event was available. The answer to this question can be potentially extrapolated from a recent study by Silverman et al 17 that examined the interplay between atherosclerotic burden and risk factors, which provided us with some interesting findings: (1) the burden of subclinical disease allows for risk discrimination over a wider range when compared with the clustering of risk factors and accounts for a substantial amount of residual risk that is not captured by risk factors; (2) even among those with favorable risk profiles, the presence of CAC is associated with a higher event rate when compared with those who had multiple risk factors but had no underlying CAC, (3) once subclinical atherosclerosis burden was taken into account, risk factors remain associated with slightly higher relative risk; and (4) the worst outcomes are observed among those with the worst risk profile status and the highest degree of atherosclerotic burden. 18 Do these findings imply that there should be a lesser emphasis on these risk factor/lifestyle metrics? Absolutely not. In spite of a cautionary note of disparities in risk profile versus subclinical CVD, these studies at the same time reinforce the importance of primordial prevention, as even the presence of a single major risk factor in associated with a relatively worse outcome, irrespective of baseline atherosclerotic burden. In this regard, pursuing ideal CV health is an ideal target, especially those who have unfavorable metrics. The optimism is supported by the extensive evidence clearly demonstrating that adoption of healthy lifestyle and improving one risk profile as suggested by life simple 7 goals translates into reducing the risk of incident cardiac disease that also extends to halting development and progression of underlying subclinical cardiovascular damages. For example, Ahmed et al 18 assessed the effect of a healthy lifestyle metrics, and convincingly showed that among those with absence of CAC=0, only 14% of those with favorable lifestyle score follow-up developed CAC in 2-year follow-up when compared with 22% among those who did not adhere to any of these healthy lifestyle behaviors. Furthermore, it is evident that young adults adopting healthy lifestyle changes at an early age are significantly less likely to develop subclinical atherosclerosis assessed 20 years later. 20 In summary, although achieving ICH metrics remain one of the most important public health goal, studies like the one by Saleem et al 10 leave us with more questions, such as can we accurately classify CVD health as ideal in the presence of early subclinical damage? Although a provocative and untested concept, these findings provide enough substance for us to at least start deliberating whether there is any value in broadening our scope to embrace subclinical disease testing to assess true CVD health status. The path for adopting this change within American Heart Association 2020 goals framework although will be extremely challenging, as to date we have little information suggesting that this paradigm shift can or will have any meaningful effect in achieving our objectives. However, at the same time, this should not distract us from hard facts that substantial disparities exist between perceived health and actual disease. We have come a long way in tackling the enormous burden of CVD, and are in an exciting, yet early phase of comprehending the concept of CVD wellbeing. If we were betting men, not too far in future, we foresee a more decisive role of preclinical disease assessment in the
